Incidence of
The objective of this study was to determine the incidence of thyroid abnormalities detected in patients referred for clinically indicated carotid duplex Doppler sonography examinations. Data from 327 consecutive initial carotid sonography examinations performed at two institutions were analyzed. Institution A was a vascular surgery office in the eastern United States; Institution B was a multispecialty clinic in the western United States. Visualized thyroid abnormalities in Institution A represented 51 of 192 patients (27%); females had the majority (65%), and 18% (9/51) described a prior history of thyroid disease. Thyroid anomalies in Institution B were 47 of 135 patients (35%), with near-equal gender distribution (49% female; 51% male), and 26% (12/47) had a prior history of thyroid disease. Most affected patients were not aware of their thyroid abnormalities. The reporting of incidental findings may seriously affect patient management and therefore should not be overlooked.
Key words: thyroid abnormalities, carotid sonography ARTICLES from 13% to 50%. 1 Autopsy studies specify occurrence rates between 30% and 60%, and prospective studies of randomly selected patients report the incidence of thyroid abnormalities between 19% and 67%. [2] [3] [4] The objective of this study was to determine the incidence of thyroid abnormalities detected in patients referred for clinically indicated carotid duplex Doppler sonography examinations.
Methods
Thyroid imaging data were obtained by American Registry for Diagnostic Medical Sonography/ Registered Vascular Technologist (ARDMS ® /RVT) credentialed vascular sonographers from 333 consecutive initial examinations of patients referred to two vascular laboratories.
Institution A was a private practice, vascular surgery-managed, noninvasive vascular laboratory in the eastern United States. Data were collected from Institution A January 1 through March 31, 2004. Institution B was a multispecialty clinic, vascular laboratory in the western United States. Data were collected from Institution B September 1 through November 30, 2004. Only initial studies were included in this investigation; six follow-up evaluations from Institution A were excluded from the analysis.
Gray-scale and color flow imaging were used to evaluate the right and left lobes of the thyroid gland in longitudinal and transverse imaging planes during extracranial carotid sonographic evaluations. The thyroid isthmus was not evaluated. Homogeneous thyroid parenchyma with medium to high echogenicity and no distortion of their internal or external architecture were defined as normal (Fig. 2) . The presence of solid, cystic, or mixed cystic and solid lesions in the thyroid gland having hypoechogenicity, hyperechogenicity, or isoechogenicity compared to surrounding parenchyma were defined as abnormal ( Fig. 3 ). Surgically removed thyroid lobes were defined by patient corroboration of surgical intervention and an absence of distinguishable thyroid tissue by sonography.
Results
A total of 327 consecutive initial examinations performed at the two institutions were reviewed. The combined incidence of thyroid abnormalities in both study groups was 30% (98/327). A prior history of thyroid disease was reported in 21% (21/98) of all patients with thyroid abnormalities.
INSTITUTION A
The right and left thyroid lobes were investigated in a total of 192 patients in Institution A. Thyroid abnormalities were found in 51 patients (27%). The median age for patients with visualized thyroid abnormalities was 74 years (range, 36-90 years); of the patients, 65% (33/51) were women and 35% (18/51) were men.
Analysis of 102 (right and left) thyroid lobes from the 51 patients in Institution A with thyroid anomalies noted 51% (52/102) bilateral abnormalities and 21 normal thyroid lobes; 5 thyroid lobes were nonvisualized (surgically removed), and there were 18 right and 6 left thyroid lobe abnormalities.
Patients with a known history of thyroid disease represented 18% (9/51) of Institution A patients with thyroid anomalies.
INSTITUTION B
Bilateral thyroid lobes were evaluated in a total of 135 patients in Institution B. Thyroid abnormalities were found in 47 patients (35%). The median age for patients with visualized thyroid abnormalities was 73 years (range, 49-92 years); of the patients, 49% (23/47) were women and 51% (24/47) were men.
Analysis of 94 (right and left) thyroid lobes from the 47 patients in Institution B with thyroid anomalies noted 53% (50/94) bilateral abnormalities and 23 normal thyroid lobes; 2 thyroid lobes were nonvisualized (surgically removed), and there were 11 right and 8 left thyroid lobe abnormalities.
Patients with a known history of thyroid disease represented 26% (12/47) of Institution B patients with thyroid anomalies.
Discussion
A prospective analysis of thyroid anomalies encountered during a study of 327 consecutive carotid duplex patients from two institutions demonstrated an average prevalence of 30% (98/327). This figure is more than double the percentile (13%) of visualized abnormalities noted in a smaller investigation of patients undergoing carotid sonographic testing in 1982, 5 yet it is substantially less than the 67% of sonographic visualized thyroid incidentalomas reported in a clinical palpation versus sonographic analysis of asymptomatic subjects in 1994. 6 Based on previously established literature, the occurrence of thyroid abnormalities typically increases with age, and females demonstrate more lesions than males. [2] [3] [4] The near-equal gender distribution of thyroid anomalies noted in Institution B of our study group, therefore, may be the result of study population differences and/or environmental factors.
The discovery of subclinical thyroid abnormalities is increasing with continued improvements in imaging technology. 5 Thyroid nodule awareness is important because a small percentage can be malignant. The incidence of thyroid cancer is 4/100,000 population annually, with an estimated 14,000 new cancer diagnoses in the United States each year. 7, 8 The percentage of malignant tumors is dependent, however, on the population studied and method of examination. Furthermore, although sonography has demonstrated accuracy in defining the presence and number of thyroid nodules, it cannot reliably distinguish the difference between benign and malignant lesions. 1 Most carotid sonographic patients in our study were unaware of any thyroid abnormality. Failing to report these incidental findings, therefore require that "any incidental findings during the course of the vascular exam must be reported." 9 Our current policy for reporting thyroid incidentalomas encountered during duplex sonographic evaluations of the carotid arteries is to document (1) the presence of singular or multiple nodules and (2) the longitudinal diameter of the largest visualized nodule. We do not have a policy and do not currently advocate performing a formal thyroid examination following an incidental encounter of thyroid nodules during sonographic evaluations of the carotid arteries. Based on previously published literature, most incidental thyroid nodules are benign, and the majority of patients with nonpalpable thyroid nodules are at low risk for malignancy. 10 
Conclusion
In summary, the results of this study indicate that thyroid abnormalities are common incidental findings during carotid duplex Doppler sonography examinations. Although the malignancy potential of most thyroid anomalies may be low, most subjects evaluated in this investigation were unaware of these findings. To ensure greater patient care, therefore, we support the recommendation of documenting and reporting any incidental thyroid anomalies encountered during sonographic evaluations of the carotid arteries.
